That aphasic patients may show a variety of non-verbal impairments in addition to their linguistic symptoms has been well established. Hughlings Jackson' was the first to note that these non-verbal impairments were shown primarily by aphasics for whom aural language comprehension was also significantly impaired. He deduced from this observation that comprehension defective aphasics suffered a general disturbance in both verbal and non-verbal understanding, with the result that they were "lame in thinking." At the same time, however, it has also been established that the non-verbal test performances of comprehension defective aphasics are quite variable, and that some may perform at average or better levels on tests of non-verbal abstract reasoning.24 Findings of this type have been emphasised by authors who regard aphasia as a specific disturbance of conventional language operations with determinants that are functionally distinct from those resulting in non-verbal defects.5 6 The results of studies on the recognition of meaningful sounds have particular relevance to this controversy. The basic task employed in these studies requires patients to identify familiar, nonlinguistic sounds-for example, dog bark, church bell, train whistle-by pointing to drawings depicting the source of each sound. Spinnler and Vignolo7 found defective performances of this test to be frequent among aphasics with impaired aural comprehension, but quite rare among other aphasics and patients with right brain damage. Similar findings were obtained in subsequent investigations by Faglioni et al' and Vignolo.' In accord with Jackson's theories, the authors concluded that defects in sound recognition were the result of a basic cognitive distubance in which aural comprehension was also affected. However, the results reported in these studies also indicated that a significant minority of aphasics with impaired aural comprehension performed normally in sound recognition. While this aspect of the findings was not directly discussed, it appeared to be consistent with the idea that defects in aural comprehension could be specifically linguistic in nature.
Given the nature of these previous findings, it seemed possible that there might be two major types of aural comprehension defects in aphasia. In one type, similar to that hypothetised by Jackson, aural comprehension and sound recognition would be affected in conjunction by a single, shared determinant. In the other type, or types, aural comprehension would be affected by determinants which were more specifically linguistic in nature and which did not affect sound recognition. However, for this interpretation of previous findings to be corroborated Conversion of test scores In order that performances on the above mentioned tests be expressed on comparable scales, raw scores were converted to standard scores, based on the number of standard deviations an individual raw score was above or below the criterion for defective test performance. Aphasic performances were used to compute the standard deviation, which for sound recognition was 4-9 points, for aural comprehension was 4-7 points, and for reading comprehension was 5-3 points. After this conversion, scores in sound recognition ranged from +0-9 to -2-6 SD, scores in aural comprehension ranged from + 0-7 to -2-4 SD, and scores in read,ing comprehension ranged from +0 5 to -2-4 SD, with a score of zero being at the criterion for defective performance.
Results
The performances of aphasics in sound recognition, aural comprehension, and reading comprehension were quite variable, ranging from errorless to grossly impaired on each test. Eighteen aphasics (45 %) failed sound recognition, 28 (75%) failed aural comprehension, and 20 (50%) failed reading comprehension. As can be seen from the table, defects in sound recognition were shown only by aphasics with defects in aural comprehension, and none of the aphasics for whom aural comprehension was intact failed sound recognition. However, there were 10 aphasics with impaired aural comprehension who performed normally in sound recognition. The reading comprehension scores of aphasics failing sound recognition were more variable, and four were found for whom reading comprehension was intact.
Sound recognition in relation to aural language com prehension in aphasic patients The implications of the contingency data were confirmed in a second analysis in which each aphasic's performance in sound recognition was compared with that in aural comprehension and reading comprehension. The distributions of differences between these tests, based on performance expressed as standard scores, are shown in the figure. For aphasics as a group, sound recognition was never more than 0-6 SD poorer than aural comprehension, but there were 10 aphasics for whom aural comprehension was from 10 to 2-9 SD poorer than sound recognition. In contrast, scores in sound recognition ranged from being 1P7 SD poorer to being 19 SD better than those in reading comprehension. In addition, there were three aphasics found for whom reading comprehension was 10 SD or more better than sound recognition and aural comprehension, all with intact reading and defective sound recognition and aural comprehension. Thus, defects in sound recognition were consistently associated with aural comprehension defects of at least comparable severity, but some aphasics with impaired aural comprehension per- formed at significantly better, intact levels in sound recognition, and defects in sound recognition were not predictably associated with defects in reading comprehension.. Among aphasics failing sound recognition, scores in aural comprehension ranged from -01 to -2-4 SD, with the three best scores being -0-1, -0-1, and -0-3 SD. Among the remaining comprehension defective aphasics, aural comprehension scores covered an identical range, and their three best scores were -0-1, -0 3, and -0-5 SD. In reading comprehension, aphasics with impaired sound recognition showed even greater variability, with scores covering the full available range from + 0 5 to -2-4 SD. Thus, while all aphasics failing sound recognition were impaired in aural comprehension, their language comprehension test performances were otherwise quite variable. However, it should be noted that the seven poorest reading scores observed were all obtained from aphasics with impaired sound recognition.
The 
Discussion
The results of the study are consistent with the hypothesis that some aural comprehension defects involve determinants which also affect sound recognition. In accord with previously reported findings which suggested this theory, all of the aphasics who failed in sound recognition were also impaired in aural comprehension. In addition, individual defects in sound recognition were consistently associated with aural comprehension defects of at least comparable severity. Although some aphasics with impaired aural comprehension showed significantly better, intact sound recognition, these aphasics' scores in aural comprehension were identical in range of severity to those of aphasics for whom sound recognition was impaired. Thus, im,paired sound recognition appears to be symptomatic of a distinct type of aural comprehension disorder which, though more general in nature, is not necessarily of greater severity than other, more specifically linguistic types. For aphasics as a group, the relationship between sound recognition and aural comprehension appeared to be unilaterally dependent in nature-that is, a relationship in which aural comprehension was always at least as impaired as sound recognition but in which sound recognition was sometimes better than aural comprehension. In contrast, the relationship between sound recognition and reading comprehension appeared to be non-dependent. In this instance, scores in sound recognition ranged from being significantly better to being significantly poorer than those in reading comprehension. In addition, some of the aphasics for whom sound recognition and aural comprehension were comparably impaired showed intact and/or significantly better reading comprehension. These findings suggest that the determinants of impaired sound recognition, while also affecting aural comprehension, do not necessarily affect reading comprehension.
Two alternative explanations for the occasional absence of sound recognition defects among comprehensive defective aphasics may be considered. One is that the relationship between sound recognition and aural comprehension is hierarchical in nature, and that sound recognition defects are characteristic only of a more severe, not qualitatively different, type of aural comprehension disturbance. This was clearly not the case since defects in sound recognition were observed in association with aural comprehension defects at all levels of severity. The other possibility is that sound recognition defects are independent aphasic symptoms with no direct relevance for aural comprehension. For this view to be supported, it would have been necessary to find additional aphasics for whom sound recognition was significantly poorer than aural comprehension. Thus, while it is true that some aural comprehension defects involved determinants which were independent of sound recognition, it is also true that no sound recognition defects involved determinants which were independent of aural comprehension.
In some respects, the present findings on sound recognition are similar to those obtained from studies of pantomime recognition. Like impaired sound recognition, impaired pantomime recognition is an uniquely aphasic symptom,3-" and defects in pantomime recognition are associated consistently with comparably severe defects in reading comprehension, its linguistic counterpart."5 In addition, some aphasics for whom both reading comprehension and aural comprehension were severely impaired performed well in pantomime recognition. Thus, findings in both areas indicate that there are types of language comprehension defects in which related nonverbal abilities are also affected.
The findings on sound recognition and pantomime recognition also argue against viewing individual non-verbal symptoms as part of a single, unitary cognitive disturbance, as has been implied in the writings of Jackson,' Head,1" and Goldstein,17 and in the conclusions of previous studies on sound recognition. As was noted above, some aphasics with impaired sound recognition performed normally in reading comprehension. Similarly, some aphasics with impaired pantomime recognition performed normally in aural comprehension. In both instances, therefore, it appeared that the "loss of the abstract attitude" of some aphasics occurred in a single sensory modality and, in at least some cases, these were analogous to other, more specifically linguistic impairments such as pure alexia.
The relevance of the findings to the clinical entity of pure auditory agnosia may be considered. As was noted above, no aphasic in the present study failed in sound recognition while passing aural comprehension, which is the performance pattern typically associated with auditory agnosia. At the same time, about 10 individual case studies have been reported of patients for whom the recognition of non-verbal sounds was impaired while aural language comprehension was intact.18 However, all these latter Sound recognition in relation to aural language comprehension in aphasic patients cases had documented or suspected bilateral lesions. Hence, they do not necessarily contradict the conclusion that some aural comprehension defects in aphasia involve determinants which also affect sound recognition. Instead, they suggest that some aspects of sound recognition are mediated by bilaterally represented structures which do not mediate aural language comprehension and that other aspects of sound recognition are mediated by lateralised neural structures which also mediate aural language comprehension. 
